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FATLURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL HARDWARE
KBBER: M4—1B6-TXO30-X

SUBSYSTEM NAMES "ELECTRICAL POWER GENERATICH - CRYQ, GENERIC
REVISION ¢+ 1 [11/12/91

—_——— ..,._.________-___-.-,_.-.______..._..,__._._.___._.,_______,_.,_.,,._..______,___________,_______.__,,,._______._

PART MAME PART NUMBER
YENDOR NAME VENDOR NUMBER
2l HYDROGEN TANK SUBASSEMBLY MC282-0063-0200
- BEECH 15645-1000
gt TANK SUBASSEMBLIZS, 2 ¥C282-0112-02¢
2 BALL AEROSPACE 163196-500
""""""""""""""" PART DATA T

T e e e

& EXTENDED DESCRIPTIOM OF PART UNDER AMALYSIS:
TANK ASSEMBLIES, W2
o REFERENCE DESIGNATORS:  dOvVaSTKD30
: 40V4STKD4O
T dOV4STKS00
1 4DV45TKS68
A0V 45TKESD
40V45TK360
4CVASTKRID
40V45TKEE0 )
40V45TKRIQ

a QUARTITY OF LIKE ITSS: 31-3
MI35I0N QEPENDERT

o FUNCTIOM:
PRCVICES STORAGE OF CRYOGENIC HYDRCGEN FOR FHEL {ELL CPERATIDN,
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FATLURE HOOES EFFECTS AHALYSIS (FMEA} -- cRITICAL FAILURE KOOE

RUMBER: M4-13G-TK)I0-02

REVISTONS L 11/12/91 2
SUBSYSTEM: ELECTRICAL POWER GENERATION - LRYD, GENERIC

LRU :HYDROGEN TANK SLRASSEMBLY CRITICALITY OF THIS
ITEM NAME: TANK SUSASSEMBLIES, F2 FAILURE MODE:1R2
FATLLIRE WODE: . .
LSS OF ANNULUS WACLUM
MISSIOM PHASE:
FL PRELAUNCH
L3 LIFT-GFF
oo DE-DREIT
LS LANDING SAFING
VEHICLE/PAYLOAD/XIT EFFECTIVITY: 102 COLUMBIA
: 103 OISCOVERY
: 104 ATLARTIS
: 105 EWJEAVOLR
CAUSE:
LEAKAGE OF QUTER SHELL, YIBRATION, CORROSION, MISHANOLIKWG
CRITICALITY [/1 DURINS IHTACT ABODRT ONLY? NO

e e e e ST o W A e e

REDUNDANCY SCREEM A) PASS
B) FAIL
€) PASS

PASS/TAIL RATIOMALE:
A)

B}
REDUNDANCY SCREEN B - FAILURE MOOE [S NOT DETECTABLE IN FLIGHT SINCE
YEHICLE IS5 IN A VACUUM ENVIROMMENT GN QRE[T.

T R kW kg A L e . o -.-.-.—.-—_--—-——--.-...—-———-w----—--.—-———---——---—_———-‘--

(A) SUBSYSTEM:
LOSS OF VACUUM WOULD RESULT IN INCREASED HEAT LEAKAGE TO THE HZ? TAKK

AND RESULTANT LOSS GOF M2 THRGUGH THE RELIEF VALVE EXCEPT FOR O ORBIT
CPERATIONS.
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FAILLURE MCOES EFFECTS AMALYSIS (PMEA) —- CRITICAL FAILURE ®ODE %
_ HUHBER: M4-lBG-TKO3D_02

w (B) INTERFALIMG SUBSYSTEM{S):
POSSISLE RECUCTICN OF HZ CONSUMABLES AVATLABLE FOR FUEL TIiL SOWERPLANT
CPERATION.

w (C} MISSION:
NO EFFECT.

m (D) CREW, VEHICLE, AMD ELEMENT(S):
SAME AS ()

2 (E) FUMCTIONAL CRITICALITY EFFECTS:
FOSSIALE LOSS OF CREW/VERICLE OUE 70 TAMK RUFTURE (CIL-0441-TX030-01)
IF AN ADDITIONWAL FAILURE RESULTS IM LOSS CF CVERSOARD RELIEF CAPAELLITY.

Y L ol e g ol o A T il L A e e o e e =

a [A) UESIGN:
PAESSURE VESSEL {INCONEL 718) AND OUTER SHELL (ALUMTNUM 2219Y ARE ALL
JELOED CONSTRUCTION, VACUUM DESIGN LIFE 5 YEARS MINIMUM. OUTER SHELL
COATED WITH KQROPON FCR CORROSION PROTECTICN. VAC-I0M PUMP ENABLES
GROUND YERIFICATION AND MATNTENANCE OF VACUUM. SHIPPING COMTAINER
PREYENTS HANDLING DAMAGE,

m {8} TEST: '
QUALIFICATION TEST INCLUDE: MECHAMICAL SHOCK (20 G), SINUSQIDAL
VIERATION {~/- 0.25 G PEAK), RANDOM VIBRATION {C.008 ©§ SQ/HI MAXIMUM
FOR 48 HINUTES), ACCELERATION (+/- 5 G FOR 5 MINUTES PER AX[S),
VISRATION MET 150 HISSION EQUIVALENT WITH TANK FULL AND 25 MISSION
CQUIVALENT WITH TANK OFFLOADED.

"ACCEPTANCE TESTS IKCLUDE: VAC-ION PUMP TEST VERIFIES ANMULUS VACUUM
INTEGRITY. MINIMUM DO/DM HEAT LEAK TEST AT 110 CEG F ALSO VERIFIES
AMNULUS YRCUUM INTEGRITY.

RS0z TANK ASSEMBLY IS STRUCTURALLY INSPECTED CURING EVERY ORBITER
MAINTENANCE DOWK PERIOO (OMDP). VAC-ION PUMP [3 POWERED UP EVERY
TURNARGUND AKQ EVERY 6 MONTHS DURING TAMK STORAGE.

a (C) INSPECTIOA:
RECEIVING INSPECTION
ALLDY COMPOSITION AND HEAT TREAT CERTIFICATION VERIFIED 2Y (NSPECTION.

CONTAMIMATION CONTROL
CLERHLIMESS LEVEIL QF 200& IS MAINTAINED.
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. FAILIRE ¥GOES EFFECTS ANALYSIS (FMEA) - CRITICAL FATLURE MOOE

KUMBER: Md-1BG-TKO30-07

XONDESTRUCTIVE EVALLATION

WELTWENTS VERLFIED BY & SPECTAL LEVEL PENETRANT INSPECTION. ULTRASONIC
AND RADICGRAPHIC INSPECT[ON 8Y QUALIFIED/CERTIFIED wOT PERSONNEL .

CRITICAL PROCESSES

WELDING 1S CONMTROLLED AND YERIFIED BY MANUFACTURING OPERATING
PROCICLRE, CERTIFICATION OF OPERATGRS, VISUAL [NSPECTIONM, THERMOGRARY,
AND X-RAY.  PROCESS CONTROL COUPUN, AFTER FORMING AND BEFORE WELDING,
15 ANALYZED FOR CCMPOSIVION, GRAIN STRUCTURE AND TENSILE STREMGTH.
HEAT TREATMERT AND KOROPON COATING APPLICATION S VERIFIED BY
[HEPECTICH,

TexVikG

TARK ANNULLS 13 EVACUATED AT ELEVATED TEMPERATURE FOR 21 DAYS: THE
ANNULLS WACUUM LEVEL 135 VERIFIED 81 TANK ION PUMP INSTRUMENTATIZIN AT
THE VERDOQR AMD PERIQDICALLY DURIMG STORAGE. MATERLALS ARE VERLIFIED
COUPON TESTED FCR LCAD STREMGTH. VESSELS ARE PRESSURE-TESTED AND LEAK
TESTEQ AND VERIFIED BY INSPECTION,

FACKAG NG /HAND L TNG
IMSPECTION VERIFIES PARTS ARE PACYAGED AND PROTECTED PER REQUIREIMENTS
PHCLUOTRG FANDLING REZCUIREMENT FOR FRACTURZ-CRITICAL HARDWARE.

(0} FAILURE HISTORY:

CAR NO. AZ3656-010 SUPPLIER, GUALIFICATION |

DURING RANDOM YIBRATION CF AN HZ QUALEFICATION TANK ASSEMBLY, TANK
PRESSURE CCULD WOT BE MAINTAINED PE.GW A SPECIFIED LEVEL. QURING
DETANK, GAS WAS OTSCOVERED ESCAPING IN THE CONVERTER/VAC-ION PUMP AREA.
REMOVAL OF THE CONVERTER REVEALED THE FUMP HIGH VOLTAGE
ROD-TQ-INSULATOR EWO CAP MAD FRACTURED. ANALYSIS INOICATED THAT THE
VAC-ICH TND CAP WAS OVERSTRESSED OURING VISRATION TESTING AS A RESULT
OF BEING SUBJECTED TO EXCESSIVE VIBRATION LEVELS IMPOSED BY THE TEST
FIXTURE.

CIRRECTTVE ACTION IMCLUDED A MODIFICATICN OF THE VIBRATION TEST FIXTURZ
TO PROVIDE A MORE REALISTIC VIBRATION TEST.

CAR N0, AB7017-010 SUPPLIER, ATP

DURIKG ENMD ITEM ACCEPTANCE TESTING OF AN HZ TANK ASSEMELY, AN INCREASE -
IN TANK ANNULUS PRESSURE WAS NOTED. AFTER AN EXTENSIVE IRVESTIGATIQN
AND A VERIFICATION OF THE REBUILT TANK ASSEMELY, THE MOST PROBABLE
CAUSE FOR THE FAILURE WAS DETERMINED TO BE A SHMALL CRACK/POROSITY [N -
THE HEATER COLD LEAD SHEATH.

ATTEMPTS TO DEVISE 2ETTER PROBE SCREENING TESTS WERE URSUCCESSFUL; THE
E40 [TEM ACCEPTANCE TEST PROVED TO BE THE MOST PRACTICAL AND RELIABLE
SCALENING TIST.
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S : FRINT CATE! Ca01752

rATLURE FORES EFFECTS AHALYSIS (FRHEA) -- CRITICAL FAILURE MOOE
: i FL-SER: K4-1BG-TX030-02

21177

o (FYy CPERATICHAL USE:
FOR FAILURE IN ATMOSPHERIC FLIGHT, CRZW WILL 3F ALERTEZD AND WILL
SCACT{vATE ASSQCIATED TANK HEATERS.

------------------------------------------------------------------------
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ZEVIABILITY ENGINEERING: M. D. WEST e i) LJML»".—-_": (P CLE A
MESIGH ENGINEERING : M. M. SCHEIERM D SN et

GUALITY MANAGER : 0. J. BUTTNER

ASA RELIABILITY :

HASA SUBSYSTEM MANAZZIR
NATA GUALITY ASSURARCE
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